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Description 

a) Field of tiie Invention 

5 [0001] The present invention relates to a rubber-made sealing closure (which may also be called a "rubber cap" or 
"rubber closure") adapted to be fitted on a liquid-medicine-injecting port (Luer nozzle) of a syringe/container with a 
medicament contained therein so that a solid or liquid injectable preparation contained as the medicament in the sy- 
ringe/container can be sealed in place to maintain its quality over an extended period of time. The sealing closure has 
a plastic film laminated thereon at least at an area of an inner wall thereof, where the sealing closure Is to be brought 

10 into or maintained in contact with the solid or liquid injectable preparation. 

b) Description of the Related Art 

[0002] For medicament containers, especially containers for injectable preparations, strict sealing performance is 
15 specified and required as their function in the Pharmacopoeia, to say nothing of the quality of the container material. 
Accordingly, rubber-made sealing closures in the form of single pieces of rubber without any plastic film laminated 
thereon have been used because they are considered to be the best in sealing performance. 
[0003] On the other hand, rubber-made caps which are used with syringes as medical devices are different from 
sealing rubber closures employed with general containers for injectable preparations such as vials in that the sealing 
20 rubber closures normally remain in contact with liquid medicines (the Pharmacopoeia specifies certain quality standards 
required for the sealing rubber closures). 

[0004] It is Indicated that, when new drugs of these days are brought into direct contact with a rubber material, their 
active ingredients undergo modifications, thereby making it difficult to maintain their stability over an extended period 
of time. 

25 [0005] Sealing rubber closures for syringe/containers with medicaments filled and sealed therein in advance (which 
will hereinafter be called "prefilled syringes" on the authority of IS0 11 04O1 and the like) are mostly made of a rubber 
material alone. 

[0006] An injectable liquid preparation, which has been formulated in a fomi filled and sealed in a prefilled syringe, 
always remains in contact with a sealing rubber closure as opposed to an active ingredient in a medicinal preparation 

30 contained in a vial (a vessel of small capacity), so that the active ingredient in the injectable liquid preparation in the 
prefilled syringe tends to receive greater chemical influence from the rubber closure. From the standpoint of protection 
of the active ingredient from contaminatbn, the conditions under which the active ingredient is placed are severe. 
[0007] Concerning prefilled syringes themselves, a variety of proposals have been made to date for example, in JP 
kokai 7-313598 (syringe-shaped container), JP kokai 8-280800 (prefilled syringe for two-part injectable preparation), 

35 JP kokai 8-317975 (prefilled syringe and a stopper assembly therefor), and EP 07 09 105A (prefilled syringe and 
production process of the same). These publications all disclose the structures and function of prefilled syringes, but 
make no mention whatsoever about the quality and function of sealing rubber closures employed for the sealing of the 
prefilled syringes. 

[0008] In connection with rubber closures, on the other hand, the present assignee disclosed in JP kokai 62-1 39668 

40 (laminated plug for syringe) various examples of rubber-made sliding plugs (plungers) for prefilled syringes, said plugs 
being laminated at surfaces thereof with tetrafluoroethylene-ethylene copolymer films, and one example of a rubber 
plug for a front end portion of a syringe (see Fig. 9 in the kokai publication; Fig. 2A in this application). The rubber plug 
for the front end portion of the syringe, which is disclosed by way of example in the kokai publication, Is indicated to 
be kept out of contact with a liquid medicine owing to the laminated film. Its Luer-nozzle-receiving part (a part in which 

45 a liquid-medicine-injecting port is inserted) is however configured in a substantially cylindrical, tapered form (i.e., the 
diameter on a side of an inner end portion is smaller than the diameter on a side of a Luer-nozzle-receiving opening). 
Accordingly, the Luer nozzle tends to fail out and sealing performance is hardly available, although the Luer-nozzle- 
receiving part is fornied with an average outer diameter smaller than that of the associated Luer nozzle. 
[0009] With a view to overcoming this problem, the present inventors attempted to close a free end aperture of the 

50 Luer nozzle by forming the Luer-nozzle-receiving part of the rubber closure into an untapered cylindrical form (the 
diameter of which was smaller than the maximum diameter of the Luer nozzle) as shown in Fig. 2B and then forming 
a small bead on an inner end wall of the Luer-nozzle-receiving part as depicted in Fig. 2C. However, the insertion of 
the Luer nozzle was not smoothly perfomned and, when the Luer nozzle was inserted, wrinkles were developed in the 
laminated film, thereby failing to obtain satisfactory sealing performance. 

55 [0010] As has been described above, the conventionally proposed sealing rubber closures in which the front ends 
of syringes are to be inserted have fluorinated resin films laminated on inner walls thereof, so that the rubber closures 
are maintained out of direct contact with their corresponding liquid medicines. Since a fluorinated resin has high stiffness 
and can be hardly deformed, it must inherently apply high fastening force to the Luer nozzle inserted in the rubber 


2 


EP0 974 372 B1 


closure. However, the inner wall of the rubber closure is formed in a substantially cylindrical form which has substantially 
the same taper as the Luer nozzle, and the fluorinated resin has small frictional resistance with other materials. Espe- 
cially in the case of a plastic-made syringe, the inserted Luer nozzle therefore tends to slide. Compared with a rubber 
closure not laminated with a fluorinated resin film, the rubber closure with the fluorinated resin film laminated thereon 
5 is inferior in sealing performance. Therefore, the rubber closure with the fluorinated resin film laminated thereon is not 
suited for practical use and requires improvements in sealing performance. If the Luer-nozzle-receiving part of the 
rubber closure is configured in an untapered cylindrical form, on the other hand, the Luer nozzle cannot be inserted 
smoothly, and wrinkles are hence formed in the laminated film, thereby failing to obtain satisfactory sealing performance. 

10 SUMMARY OF THE INVENTION 

[001 1 ] With the foregoing circumstances in view, the present inventors have proceeded with an extensive investiga- 
tion to develop a rubber closure for a prefilled syringe, which has new configuratibhs and function and carries a fluorine 
resin film or the like laminated on an inner wall thereof so that excellent sealing performance can be achieved like 

15 conventional rubber closures without laminated films and any direct contact between a liquid medicine and the material 
of the rubber closure can be avoided. This investigation has resulted in the completion of the present invention. 
[0012] To achieve the above object, the present invention provides a sealing rubber closure for use with a prefilled 
syringe specified by ISO (the Internationa! Organization of Standardization) and having a Luer nozzle to be inserted 
into a Luer-nozzle-receiving part of the sealing rubber closure, wherein the Luer-nozzle-receiving part of the sealing 

20 rubber closure is configured, on a side of an inner end portion thereof, in an untapered cylindrical form to assure tight- 
fitted insertion of a free end portion of the Luer nozzle and, on a side of a Luer-nozzle-receiving opening thereof, in a 
tapered, substantially cylindrical form to assure tight-fitted insertion of a basal end portion of the Luer nozzle, and a 
plastic film is laminated on the sealing rubber closure at least in an area of the Luer-nozzle-receiving part, where a 
free end of the Luer nozzle is to be maintained in contact with the sealing rubber closure. 

25 [0013] The present invention also provides a sealing rubber closure simitar to the above-described sealing rubber 
closure, which is for use with a prefilled syringe specified by ISO (the International Organization of Standardization) 
and having a Luer nozzle and a Luer lock. 

[0014] According to the present invention, each of the sealing rubber closures, in whteh a liquid-medicine-injecting 
portion such as the Luer nozzle of the prefilled syringe is to be inserted, can exhibit both excellent liquid leakproofness 
30 and superb gas sealing performance even when its receiving part, where the liquid-medicine-injecting portion is re- 
ceived, is laminated over the entire inner wall thereof with a plastic film. 

[001 5] Similarly to various conventional rubber closures laminated at liquid-medicine-contacting portions thereof with 
plastic films, the sealing rubber closures according to the present invention can avokj any contact with a liquid medicine 
so that they do not give any adverse effects to the liquid medicine. 

35 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The above and other objects, features and advantages of the present invention will become apparent from 
the following description and the appended claims, taken In conjunction with the accompanying drawings, in which: 

40 

Fig. 1 A is a schematic cross-sectional view of a prefilled syringe having only a Luer nozzle; 
Fig. IB is a schematic cross-sectional view of a prefilled syringe having a Luer nozzle and a Luer lock; 
Fig. 1 C is a perspective view of the Luer nozzle and Luer lock of the prefilled syringe shown In Fig. 1 B; 
Fig. 2A is a schematic cross-sectional view of a conventional rubber closure; 
45 Fig. 2B is a schematic cross-sectional view of another conventional rubber closure; 

Fig. 2C is a schematic cross-sectional view of a further conventional rubber closure; 

Fig. 3A is a schematic cross-sectional view of a sealing rubber closure according to one embodiment of the present 
invention; 

Fig. 3B is a schematic cross-sectional view of a sealing rubber closure according to another embodiment of the 
50 present invention; 

Fig. 3C illustrates the sealing rubber closure of Fig. SB with a Luer nozzle of a prefilled syringe inserted therein; 
Fig. 4A is a schematic cross-sectional view of a sealing rubber closure according to a further embodiment of the 
present invention; 

Fig. 4B is a schematic cross-sectional view of a sealing rubber closure according to a still further embodiment of 
55 the present invention; 

Fig. 5A is a schematic cross-sectional view of a sealing rubber closure according to a still further embodiment of 
the present invention; 

Fig. 5B is a schematic cross-sectionat view of a sealing rubber closure according to a still further embodiment of 
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the present invention; 

Fig. 6A is a schematic cross-sectional view of a sealing rubber closure according to a still further embodiment of 
the present invention; 

Rg. 6B illustrates the sealing rubber closure of Fig. 6A with a Luer nozzle and Luer lock of a prefilled syringe 
5 inserted therein; 

Fig. 7 is a schematic cross-sectional view of a sealing rubber closure according to a still further embodiment of 
the present invention; and 

Fig. 8 Is a schematic cross-sectional view of a sealing rubber closure according to a still further embodiment of 
the present Invention. 

10 

DETAILED DESCRIPTION OF THE INVENTION AND PREFERRED EMBODIMENTS 

[001 7] With reference to the accompanying drawings, the present invention wilt hereinafter be described more spe- 
cifically on the basis of its preferred embodiments. 

15 [001 8] Schematic cross-sectional views of examples of syringe/containers (prefilled syringes) to which sealing rubber 
closures according to the present invention are applied are shown in Fig. 1 A and Fig. 18, respectively. Namely, the 
sealing rubber closures according to the present invention can be applied to a prefilled syringe provided with only a 
Luer nozzle 2 arranged as a liquid-medicine-injecting portion on a front end wail 5 of the prefilled syringe (Fig. 1 A) or 
to a prefilled syringe provided on a front end wall 5 thereof with a Luer nozzle 2 and a Luer lock 3 for firmly fixing an 

20 extension tube, a three-way cock or the like on the prefilled syringe without becoming loose (Fig. 1 B, and Fig. 1 C which 
is a perspective view of the Luer nozzle and Luer lock). These prefilled syringes are generally made of plastics. 
[0019] The shapes and dimensions of the Luer nozzle 2 and the Luer lock 3 in the prefilled syringes are specified 
by ISO Standards (for example, ISO 594-2, etc). 

[0020] In the case of the prefilled syringe shown in Fig. 1B and having the Luer nozzle 2 and the Luer lock 3, for 
25 example, the Luer nozzle 2 which is arranged in the form of a hollow cylinder on the front end wall 5 of a syringe barrel 
1 Is configured to have an atx)ut 6/100 taper so that its outer diameter is smaller at a free end portion thereof than at 
a basal end portion thereof. The Luer lock 3 is in the form of a cylinder arranged concentrically on an outer side of the 
Luer nozzle 2 and has a helical groove (not shown) formed on an inner wall thereof. An injection needle or the like is 
screwed in a space 6 between the Luer nozzle 2 and the Luer lock 3 so that the injection needle or the like is maintained 
30 in engagement with the prefilled syringe. The length of the Luer nozzle 3, the length and inner diameter of the Luer 
lock 3, and the like are standardized by ISO. 

[0021] The Luer nozzle 2 is tapered on a peripheral wall thereof as described above. In the conventional sealing 
rubber closure 9 shown in cross-section in Fig. 2A, a Luer-nozzle-receiving part 11 is therefore configured In a sub- 
stantially cylindrical form having a slight taper (its average bore diameter is smaller than an average outer diameter of 

35 the Luer nozzle), and is laminated with a plastic film 1 0 such as a fluorinated resin film to avoid any direct contact with 
a medicament. Compared with a rubber material, a fluorinated resin has higher stiffness and is hence more resistant 
to deformation. For its smaller frictional resistance with other materials, however, the tapered Luer nozzle inserted in 
the sealing rubber closure tends to fall out It is therefore difficult to maintain seating perfomiance with a rubber closure 
laminated with a fluorinated resin film. 

40 [0022] When, as is illustrated in Fig. 28, the receiving part 11 is configured in an untapered cylindrical form having 
a diameter smaller than the average outer diameter of the Luer nozzle 2 with a view to assuring tight-fitted insertion 
of the Luer nozzle, the insertion of the Luer nozzle cannot be performed smoothly, resulting in the development of 
wrinkles in the laminated film and the failure to obtain sealing performance as described above. 
[0023] Each rubber closure according to the present invention for being fitted on a Luer nozzle of a prefilled syringe 

^ to seal the syringe (which will hereinafter be called simply a "rubber closure") can improve the above-described draw- 
backs of the conventional rubber closures. 

[0024] A principal feature of each rubber closure according to the present Invention resides in that, as is depicted in 
Fig. 3A through Fig. 48, a Luer-nozzle-receiving part of the rubber closure 9 is configured in an untapered cylindrical 
form on a side of an inner end portion thereof (in an upper portion thereof as viewed in the corresponding drawing) 
50 and in a tapered, substantially cylindrical form on a side of a Luer-nozzle-receiving opening thereof (in a lower portion 
thereof as viewed in the corresponding drawing). 

[0025] The diameter of the Luer-nozzle-receiving opening of the rubber closure 9 is greater than the outer diameter 
of the free end portion of the Luer nozzle, and the Luer-nozzle-receiving part is configured in the appropriately-tapered 
cylindrical form to a certain depth from the Luer-nozzle-receiving opening. Accordingly, the insertion of the Luer nozzle 
55 Into the rubber closure can be performed easily and smoothly while avoiding development of wrinkles in the film lam- 
inated on the inner wall of the rubber closure. Further, the Luer-nozzle-receiving part is formed, on the side of the inner 
end portion thereof, in the untapered cylindrical form the inner diameter of which is smaller than the average outer 
diameter of the free end portion of the Luer nozzle. Excellent sealing performance can therefore be maintained. 
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[0026] Concerning rubber closures according to the present invention, a description will first be made about those 
applied to prefilied syringes.liquid-medicine-injecting portions of which consist of Luer nozzles alone. One example of 
such rubber closures according to the present Invention will be described with reference to Fig. 3A, which is its sche- 
matic cross-sectional view. A Luer-nozzle-receiving part 1 1 of the rubber closure 9 is configured, on the side of its inner 

5 end portion (the portion above the broken line), in an untapered cylindrical form the diameter of which is smaller than 
the average outer diameter of the free end portion of the Luer nozzle, said free end portion being to be inserted in the 
inner end portion, so that the Luer nozzle can be inserted there In a tight-fitted manner. The remaining portion (the 
portion below the broken line) is configured in a tapered, substantially cylindrical form the average bore diameter of 
which is somewhat smaller than the average outer diameter of the remaining portion of the Luer nozzle, said remaining 

10 portion being to be inserted in the former remaining portion, for example, by about 5 to 30%. Further, A plastic film 10 
is laminated at least on the inner end wall of the Luer-nozzle-receiving part, with which the free end of the Luer nozzle 
will be maintained in contact. From the standpoint of the production of the rubber closure, it is generally preferred to 
laminate such a plastic film on the entire inner wall of the Luer-nozzle-receiving part. This will apply equally fo the 
rubber closures according to the other embodiments of the present invention, which will be described subsequently 

15 herein. 

[0027] As the inner diameter of the Luer-nozzle-receiving opening of the rubber closure according to the present 
invention is formed greater than the outer diameter of the free end of the Luer nozzle as described above, the insertion 
of the Luer nozzle into the Luer-nozzle-receiving opening can be facilitated and, when the Luer nozzle is inserted, no 
wrinkles are developed in the laminated film. To further facilitate the insertion of the Luer nozzle into the Luer-nozzle- 
20 receiving opening, it is preferred to round an inner peripheral edge portion of the lower end portion 13, in other words, 
the opening of the Luer-nozzle-receiving part as shown in Fig. 3B. 

[0028] Incidentally, the "tapered, substantially cylindrical form" can be embodied in two ways in the present invention, 
one being the case in which the difference between the bore diameter of the cylindrical Luer-nozzle-receiving part on 
the side of the inner end portion thereof and that of the Luer-nozzle-receiving part on the side of the Luer-nozzle- 

25 receiving opening thereof is small, and the other being the case in which the degree of tapering of the Luer-nozzle- 
receiving part on the side of the Luer-nozzle-receiving opening is set so that the space of the Luer-nozzle-receiving 
part takes the form of a combined shape of a frustum of a right circular cone and a right circular cylinder. The expression 
"tapered, substantially cylindrical form" is used in such a sense as embracing these two cases. This meaning will apply 
equally to the other rubber closures of the present invention to be described subsequently herein. 

30 [0029] Further, the expression "tight-fitted insertion" as used herein means that, as is apparent from the foregoing 
description, an inserted Luer nozzle or, in the rubber closures of the other embodiments to be descried subsequent 
herein, an inserted Luer lock is firmly fastened by compressive force from a Luer-nozzle-receiving part or Luer-lock- 
receiving part. This meaning will apply equally to the other rubber closures of the present invention. 
[0030] The untapered cylindrical portion (the portion above the broken line in Fig. 3A or Fig. 3B) of the Luer-nozzle- 

35 receiving part 11 has dimensions (length or depth) sufficient to receive at least 30%, preferably 40 to 90%. more 
preferably 40 to 80% of the length of the Luer nozzle, and the remaining portion (the portion below the broken line in 
Fig. 3A or 3B) of the Luer-nozzle-receiving part 11 is formed in the tapered, substantially cylindrical form. 
[0031 ] No particular limitation is imposed on the degree of tapering of the tapered portion of the Luer-nozzle-receiving 
part (the bore diameter of which is smaller on the side of the inner end portion than on the side of the Luer-nozzle- 

^ receiving opening), insofar as the insertion of the Luer nozzle is facilitated. The degree of tapering varies depending 
on the percentage of the Luer nozzle to be inserted in the Luer-nozzle-receiving part, the percentage of the tapered 
portion based on the Luer-nozzle-receiving part, the hardness and thickness of the rubber closure, and so on, and can 
be hardly determined in a wholesale manner. An optimal degree of tapering, therefore, has to be determined by a trial 
and error method while taking these factors in consideration. 

45 [0032] To increase the fastening force for the Luer nozzle so that the sealing performance can be heightened, it is 
preferred to form at least a portion of the Luer-nozzle-receiving part of the rubber closure, preferably a portion of the 
rubber closure, said portion extending to at least one fourth (1/4). more preferably from one third (1/3) to a half (1/2) 
of the overall length of the rubber closure from the lower end of the rubber closure, more resistant to deformation than 
the remaining portion thereof. 

50 [0033] No particular limitation is imposed on the external appearance or shape of each rubber closure according to 
the present invention, but a cylindrical or frustoconical (which means a frustum of a circular cone) shape is preferred 
from the standpoint of isotropically fastening a Luer nozzle inserted in its Luer-nozzle-receiving part. The subsequent 
description on the wall thickness will be made based on these shapes. 

[0034] No particular limitation is imposed on the method for making the lower end portion of the rubber closure more 
55 resistant to deformation than the remaining portion. As is depicted at numeral 12 in Fig. 38, for example, it may be 
mentioned, as a simple method, to make the wall thickness greater on the side of the lower end of the rubber closure 
than the remaining portion of the rubber closure. In general, the preferred average wall thickness of the Luer-nozzle- 
receiving part 11 may range from 50 to 150% of the average outer diameter of the Luer nozzle, and the preferred 
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average wall thickness of the Luer-nozzle-receiving part 11 on the side of the lower end of the rubber closure may be 
at least 1 0%. preferably 30 to 200%, more preferably 50 to 1 50% greater than the average wall thickness of the Luer- 
nozzle-receiving part. An Increase In the wall thickness by less than 10% cannot bring about any substantial change 
in sealing performance. On the other hand, even an increase in the wall thickness by more than 200% cannot improve 

5 the sealing performance further so that such an excessively large wall thickness is not economical. Incidentally, the 
portion of such an increased wall thickness extends over the above-described range from the lower end of the rubber 
closure. On a part of this portion, an annular flange of a desired shape such as a semicircular or quadrilateral shape 
in cross-section may be formed as shown in Fig. 4A. In this modification, the Luer-nozzle-receiving part may be provided 
with a similar bulged annular portion on the inner wall thereof at a location corresponding to the above-described 

10 annular flange. 

[0035] From the standpoint of further heightening the sealing performance of the rubber closure, it is preferred to 
determine the wall thickness of the Luer-nozzle-receiving part as described above and further to control the hardness 
(JIS A hardness) of the rubber closure within a range of from 40 to 70, desirably from 55 to 70. 
[0036] The Luer-nozzle-receiving part 11 of the rubber closure is generally formed with a length (depth) sufficient to 

15 permit the insertion of 50% or more of the Luer nozzle. When it is formed with a depth sufficient to receive the Luer 
nozzle in its entirety, the Luer-nozzle-receiving opening (lower end) of the rubber closure is brought into contact at 
least at the Inner peripheral edge portion thereof with the front end wall 5 of the prefilled syringe. The lower end of the 
mbber closure is generally configured in the form of a horizontal surface as depicted in Figs. 2A to 20. To heighten 
the sealing performance, however, it is preferred to configure the Luer-nozzle-receiving opening of the rubber closure 

20 into a shape (surface) complementary with the basal portion of the Luer nozzle or the surrounding front end wall (5 in 
Fig. 1B), with which the Luer-nozzle-receiving opening is to be brought into contact, as indicated at numeral 13 in Fig. 
3B so that, when the Luer nozzle has been inserted, the lower end surface 13 can be maintained in close contact with 
the front end wall 5. Even when the length (depth) of the Luer-nozzle-receiving part 11 of the rubber closure is dimen- 
sioned shorter (shallower) than the overall length of the Luer nozzle and the lower end of the Luer-nozzle-receiving 

25 part is configured in the form of a horizontal surface, it is preferred to provide the inner peripheral edge portion of the 
lower end of the rubber closure with an ade-quately rounded portion 1 3 (Fig. 3A) so that the insertion of the Luer nozzle 
can be facilitated. 

[0037] The rubber closures illustrated In Fig. 3A through Fig. 4B are examples of the construction that the Luer- 
nozzle-receiving part 11 of each rubber closure 9 is formed to a depth sufficient to receive the Luer nozzle over the 

30 entire length thereof and is configured in a untapered cylindrical form in a portion thereof extending over 60% the way 
down from the inner end portion thereof and in a tapered, substantially cylindrical form in the remaining portion thereof, 
the entire inner wall of the Luer-nozzle-receiving part and the peripheral edge wall of the Luer-nozzle-receiving opening 
are entirely laminated with a plastic film, and the Luer-nozzle-receiving opening of the rubber closure (see Fig. 38, Fig. 
4A and Fig. 48) is configured in a shape maintainable in close contact with the front end wall 5 of the prefilled syringe. 

35 In these examples, the wall thickness of the Luer-nozzle-receiving part is made greater within the above-descried 
range in a portion thereof extending over 40% the way up from the Luer-nozzle-receiving opening (the portions indicated 
at numeral 12 in Fig. 4A and Fig. 48) than the remaining portion of the Luer-nozzle-receiving part. 
[0038] A description will next be made about rubber closures according to the present invention, whteh are suited 
for use with prefilled syringes liquid-medicine-injecting portions of which are each composed of a Luer nozzle and a 

40 Luer lock. 

[0039] One example of the rubber closures will be described based on Fig. 5A which illustrates it in cross-section. 
[0040] A receiving part of the rubber closure 9 is composed of a Luer-nozzle-receiving part 11 and a Luer-lock- 
receiving part 14. The Luer-nozzle-receiving part 11 has a depth sufficient to permit the insertion of the Luer nozzle 
over the entire length thereof (i.e., the entirety of the portion protruding from the free end of the Luer lock), and is 

45 configured in an untapered cylindrical form having a bore diameter smaller than the average outer diameter of the Luer 
nozzle at a corresponding location, for example, by about 5 to 30%. — 
[0041] On the other hand, the Luer-lock-receiving part 14 is configured at a portion thereof, which extends over at 
least 10%, preferably 10 to 40% (to the extent up to the broken line) of the overall length of the Luer-lock-receiving 
part from a receiving opening of the receiving part of the rubber closure, in a tapered, substantially cylindrical form 

50 having an average bore diameter smaller than the outer diameter of the Luer lock to be inserted in the portion, for 
example, by about 5 to 30%. The remaining portion (the portion above the broken line) of the Luer-lock-receiving part 
is configured in an untapered cylindrical shape having a bore diameter smaller than the outer diameter of the Luer 
lock, for example, by about 5 to 30%. 

[0042] In general, the outer diameter of the Luer lock is about 5 times as large as the average outer diameter of the 
55 Luer nozzle. Unless the degree of the above-described tapering is set equal to or greater than the degree of tapering 
of the outer peripheral surface of the Luer nozzle, the insertion of the Luer lock is therefore hampered so that a laminated 
film 10 may be caused to develop wrinkles. On the other hand, no particular limitation is imposed on the degree of 
tapering insofar as it facilitates the insertion of the Luer lock into the Luer-bck-receiving part. The degree of tapering 
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varies depending on the length of a portion which is provided with a taper. !t is necessary to increase the degree of 
tapering as the length of the tapered portion becomes shorter. Further, the degree of tapering also varies depending 
on the hardness and wall thickness of the rubber closure, that is, the ease of deformation. 

[0043] It is thus extremely difficult to specify an optimal degree of tapering in a wholesale manner. An optimal degree 
5 of tapering, which facilitates the insertion of the Luer lock into the receiving opening and also assures close contact 
with the Luer lock after the insertion, must be determined by a trial and error method while taking the above-described 
factors into consideration. 

[0044] The preferred wall thickness of the Luer-lock-receiving part 1 4 may be from 30 to 1 00%, more preferably from 
40 to 80% of the outer diameter of the Luer lock. Due to the shape of the rubber closure according to the embodiment, 
10 the wall thickness of the Luer-nozzle-receiving part 11 unavoidably becomes substantially greater than the wall thick- 
ness of the Luer-lock-receiving part 14. 

[0045] In addition, the receiving part of the rubber closure according to this embodiment is laminated with the plastic 
film 1 0 at least in an area where the free end of the Luer nozzle is brought into contact with the rubber closure. Laminated 
locations are the same as those of the rubber closures described above. 

15 [0046] In Fig. 5A, the lower end (receiving opening) 13 of the rubber closure is configured in the form of a horizontal 
surface. To facilitate the insertion of the Luer lock, it is preferred to provide, as shown in Fig. 5B, the peripheral edge 
portion of the Luer-lock-receiving opening of the rubber closure with an adequate rounded portion 13, for example, a 
rounded portion similar to the rounded portion in the vicinity of the basal portion of the Luer lock. To heighten the sealing 
performance further, it is preferred, as is illustrated in Fig. 5B, to configure the lower end (receiving opening) 13 of the 

20 Luer-lock-receiving part in a shape maintainable in close contact with the front end wall of the prefilled syringe and/or 
the basal portion of the Luer lock as in the case of the rubber closures described above. Insofar as the lower end of 
the rubber closure is configured in a shape maintainable in close contact with the front end wall or the like of the prefilled 
syringe, the insertion of the Luer lock into the Luer-lock-receiving opening can be carried out smoothly with extreme 
ease even if the Luer-lock-receiving part 14 is configured as a whole in an untapered cylindrical form as is depicted in 

25 Fig. 7. This makes it possible to avoid development of wrinkles in the laminated film and hence to obtain high sealing 
perfonnance. Fig. 5B illustrates an example in which the Luer-lock-receiving part 14 is configured as a whole in an 
untapered cylindrical form. 

[0047] To further heighten the sealing perfomiance, it is preferred to make at least a portion of the Luer-lock-receiving 
part 14, said portion extending preferably to at least one fourth (1/4), more preferably to one third (1/3) of the overall 
30 length of the rubber closure from the lower end of the rubber closure, more resistant to deformation than the remaining 
portion thereof. 

[0048] No particular limitation is imposed on the method for making the above-mentioned portion more resistant to 
deformation, but a preferred method is similar to the preferred method described above in connection with the rubber 
plugs of Fig. 3A to Fig. 48. Namely, it is preferred to make the wall thickness of the above-mentioned portion greater 
35 by at least 5%, preferably 10 to 200%, more preferably 40 to 150% than the above-described average wall thickness 
of the Luer-lock-receiving part 14. An increase in the wall thickness by less than 5% cannot bring about any substantial 
improvement in sealing perfomiance. On the other hand, even an increase in the wall thickness by more than 200% 
cannot bring about any additional improvement in sealing performance so that such an excessively large wall thickness 
is not economical. 

40 [0049] In addition, it is also preferred, from the standpoint of heightening sealing performance, to make the hardness 
of the rubber closure similar to that of the rubber closures described above with reference to Fig. 3 A through Fig. 48. 
[0050] In Fig. 6A and Fig. 68, further examples of rubber closures of this Invention for use with prefilled syringes 
having Luer locks are illustrated in cross-section. Different from the rubber closures shown in Fig. 5A and Fig. 58, a 
cylindrical ridge 15 is formed on the side of the inner end portion of the receiving part of a rubber closure 9. The 

45 cylindrical ridge is to be inserted in a tight-fitted state not only in a Luer-nozzle-receiving part 11 and a Luer-lock- 
receiving part 1 4 but also in an annular space (6 in Fig. 1 8).between the Luer nozzle and the Luer lock. Except for the 
cylindrical ridge, the rubber closure has the same structure as the rubber closure of Fig. 5A or Fig. 58. Namely, the 
space of the Luer-lock-receiving part 14 can be configured in a partly-tapered cylindrical forni as in Fig. 5A (Fig. 6A) 
or in a fully untapered cylindrical form as illustrated in Fig. SB (Fig. 6B). 

50 [0051 ] From the standpoint of sealing performance, it is preferred to make the thickness of the cylindrical ridge 1 5, 
which is to be inserted in the annular space, greater, for example, by 5 to 20% than the average width of the annular 
space 6 of the prefilled syringe (see Fig. 1C). The height (length) of the cylindrical ridge 15 may be set at a value 
sufficient to reach the bottom of the annular space 6, or may be set at such a value that the cylindrical ridge extends 
only to an intermediate height of the annular space 6. In the latter case (Fig. 6B), it is preferred, for heightened sealing 

55 performance, to set the height (length) of the cylindrical ridge 15 at a value equivalent to at least 20% of the depth of 
the annular space 6. 

[0052] In the rubber closure shown in Fig. 6A. It is also preferred to provide an Inner peripheral edge portion of a 
Luer-lock-receiving opening with a rounded portion similar to that formed in the vicinity of the basal portion of the Luer 
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nozzle so that the rubber closure can be maintained at the inner peripheral edge portion of the lower end thereof in 
close contact with a basal portion of the Luer lock. 

[0053] A still further embodiment of the present invention is depicted in Fig. 7. A rubber closure 9 of this embodiment, 
which is for use with a prefilled syringe having a Luer nozzle and Luer lock to be inserted in the rubber closure, is 
5 configured, at a wall 1 3 surrounding a Luer-lock-receiving opening of a Luer-lock*receiving part 1 4 of the rubber closure, 
in a form maintainable in close contact with the basal portion of the Luer lock and a wall of the syringe, said wall 
surrounding the basal portion of the Luer lock, and the Luer-lock-receiving part 14 is configured as a whole in an 
untapered cylindrical form. 

[0054] A still further embodiment of the present invention is shown in Fig. 8. A rubber closure 9 of this embodiment, 
10 which is for use with a prefilled syringe having a Luer nozzle to be inserted in the rubber closure, is configured, at a 
wall 13 surrounding a Luer-nozzle-receiving opening of a Luer-nozzle-receiving part 11 of the rubber closure, in a form 
maintainable in close contact with the basal portion of the Luer nozzle and a wall of the syringe, said wall surrounding 
the basal portion of the Luer nozzle, and the Luer-nozzle-receiving part 11 is configured as a whole in an untapered 
cylindrical form. 

15 [0055] In each of the above-described rubber closures of this invention, a plastic film is laminated on at least a portion 
of its Luer-nozzle-receiving part, which is adapted to receive a free end portion of a Luer nozzle of a prefilled syringe 
and may be brought into direct contact with a liquid medicine or the like filled in the prefilled syringe. No particular 
limitation is imposed on an area or areas to be laminated other than the above-described laminated portion. A plastic 
film may be laminated on the entire inner wall of the receiving part and/or on the peripheral edge portion 13 of the 

20 receiving opening. 

[0056] The above-described rubber closures of this invention can be produced using a rubber material, a vulcanlzer 
and other additives, which have been used to date for the production of rubber closures for vials. As the liquid medicine 
filled in the prefilled syringe and the rubber closure are prevented from undergoing direct contact owing to the provision 
of the plastic film, the liquid medicine is free from the potential danger that it could be contaminated by a substance 
25 eluted from the rubber closure. No limitation is therefore imposed on the kinds, amounts and the like of the rubber 
material and additives. 

[0057] Examples of the rubber material can include, but are not limited to, natural rubber (NR), polyisoprene rubber 
(IR), polybutadiene rubber (BR), styrenebutadiene copolymer rubber (SBR), butyl rubber (MR), divlnylbenzene-copo- 
lymerized butyl rubber (XL-MR), chlorinated or brominated butyl rubber (C -MR, Br-IIR), ethylene-propylene copolymer 
30 rubber (EPM), ethylene-propylene-diene monomer terpolymers (EPDMs), acrylonitrile-butadiene copolymer rubber 
(NBR), and hydrogenated NBR. 

[0058] Illustrative of the additives are organic peroxide vulcanlzer systems (organic peroxides, polyfunctional mon- 
omers, etc.), sulfur-containing vulcanlzer systems (sulfur or sulfur-yielding compounds, zinc oxide, stearic acid, various 
vulcanization accelerators, etc.), reinforcing fillers, age resistors, and processing aids. Using a conventional mixer such 
35 as a roll mill, Banbury mixer or kneader, these additives and the above-described rubber material are combined into 
a rubber mix, which is then used for the production of rubber closures. 

[0059] Any plastic film can be used in the present invention insofar as it is inert to (is neither swollen by nor dissolved 
in) a liquid medicine filled in a prefilled syringe. Examples of the plastics can include polyethylene (ordinary molecular 
weight to ultrahigh molecular weight), polypropylene, polycarbonates, polyesters, and fluorinated resins. Particularly 
40 preferred are fluorinated resins, including, for example, polytetrafluoroethylene (PTFE), tetrafluoroethylene-ethylene 
copolymer (ETFE), tetrafluoroethylene-hexafluoropropylene copolymer (FEP), tetrafluoroethylene-fluoroalkyi vinyl 
ether copolymers (PFAs), potyfluorinated vinylidene (PVDF), and polychlorotrifluoroethylene (PCTFE). These resins 
are used as sheets or films. No particular limitation is imposed on their thicknesses, but their thicknesses generally 
range from 1 to 500 jim or so. 

45 [0060] Each rubber closure according to the present invention is produced using the above-described mix rubber 
and plastic film, usually, by compression molding, but no particular limitation Is imposed on its productlon.method. 
Upon production by compression molding, for example, top and bottom mold members are used, which have been 
configured beforehand to define a predetermined shape therebetween. A mix rubber, which is in the form of a sheet 
and carries one or more plastic films laminated thereon at predetermined areas thereof or over the entire surface 

50 thereof, is placed on the lower mold member. The laminate Is compressed by the upper mold member and is then 
heated under elevated pressure to vulcanize the mix rubber, whereby a rubber closure Is produced. 
[0061] The present invention will hereinafter be described specifically by Examples and Comparative Examples. 

Examples 1-3 & Comparative Examples 1-4 

55 

(1) Production of rubber closures 

[0062] In each Example or Comparative Example, a rubber mix was prepared by mixing and kneading a rubber 
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material and various additives in accordance with the corresponding formulation, which is shown in Table 1, by using 
a roll mill and an intemal mixer. In each of Examples 1-3 and Comparative Examples 3-4, rubber closures for prefilled 
syringes were produced from this rubber mix and one or more fluorinated resin films (thickness: 50 \im, resin type: 
ETFE resin) by compression molding. As is shown in Table 2, each of the rubber closures was in a substantially cylin- 

5 drical form having an average wall thickness of 4.2 mm, and was laminated with the fluorinated resin film at the entire 
inner wall(s) of its Luer-nozzle-receiving part or its Luer-nozzle-receiving part and Luer-lock-receiving part. In each of 
Comparative Examples 1-2, non-laminated rubber closures were also produced likewise as shown in Table 2. In all 
the Examples and Comparative Examples, the vulcanizing conditions were set at ISCfC and 10 minutes. 
[0063] With respect to the rubber closures so obtained, liquid leakage, gas sealing performance and eluting sub- 

10 stance tests were conducted. Methods employed in these tests will be described subsequently herein. Evaluation 
results are presented in Tables 3 to 5. 


9 


EP 0 974 372 B1 


10 


15 


20 


25 


30 


35 


40 


45 


50 


CO 










c 










o 








in 


•H 








• 


4J 

1 

o 

o 

1 

r-f 

1 

1 



(0 


o 

M 







r-l 


H 


















B 










u 










o 




















< 










c 










o 




m 






•H 











O 

1 

O 

o 


r> 

O 



m 

o 

















































0 




























1 

iH 


cn 








>i 







in 





> 








4J 


•H 









0) 

4J 





o 



£ 

-p 

•H 





c 




<d 






<u 



kl 

iH 

*o 








-U 

>i 

to 





>T 



J 

V( 






jC 


Q) 

in 

O 






AJ 


-P 

•* 

<0 

c 





Q) 


(0 

n 

X2 






>i 




4J 


u 






(0 

n 

O 

*H 

Q> 




0 



1 

£ 

(0 

JQ 




a 


u 



•H 

JQ 






(0 

>i 


^ 





-p 


0 

X 



U 

U 



-C 


0 

0 




o 



CP 


•H 

U ' 

a> 


i-J 

i3 

O 




JZ 

Q) 

c 

6 

>i 

i3 





4J 

a 



4J 

3 

#H 




-H 

r-i ^ 

a 



V4 

•H 




T3 

>iCO 

o 


JQ 


M 




iH 


)-i 



0 



»o 


>i 


a 



c 

tA 

•H 

r-l 


JZ 

D 0) 

*H 


0) 

0) 

W 

O 

Z5 

0) 


1 c 

O 


-M 


0) 

<d 

O 



U (0 

#-H 


Oil 

a 

O 


<1) 


6 

1 X 

>i 


C 

o 

O 

0 

iH 



-H 0) 

j: 


•H 

CO 

U 


O 



JC 



V4 


a 


£ 



w 0 



O 

>t 

1 



0 

o 

1 r^ 



iH 

rH 

*j 

<u 


c 

c 

H 0 



jC 

O 



O 



- >i 



o 

a 

7C 

CO 




r4 O 



4-1 _j 

=3 «/l O 


^ 3S 
LJ T3 — «— C 


5 

c 
O 


ivi ^ 

o o 

o. c 

cx o 

u a. 


M W« ^ 

? ^ JC 

._ _ U O M 

♦J 4J -.^ Q» 

<o OX e -a 

o £ o «t 

CL >^ O O •*-• 


1 
8 


c 

•8 


Q 

■M O 
U 


O w O 

o z ^ 

^ O Q. 

0 4J 

^ s g 

1 -g s 

O, «9 


^ I g g I _ 


C C « 41 


I 1 


U TJ 


•g £ S 


s C id o 


^1/1 • f«4 « 

< »< O X 

u« o < z ot 

4/t < ^ -I JC 

Q_ Z I t/> Ul U 

— 3 <— — >< « 

^ -J X ^tt. 


^ ►^^^ww 

O 

2 


55 


10 


EP 0 974 372 B1 



(1) Liquid leakproofness test 

55 

[0064] The liquid leakproofness of each rubber closure for a plastic-made prefilled syringe was evaluated following 
Method 2 in Appendix D (Measurement of Self-sealing Degree) to the BS (British Standards). 
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1) Preparation of test samples 

[0065] Ten (10) plastic prefilled syringes of 10 me capacity were provided for the rubber closures obtained in each 
of the Examples and Comparative Examples. Each prefilled syringe was sealed at a position close to a flange thereof 
5 by a rubber-made plunger with a fluorinated resin film laminated on a surface thereof so that the internal capacity of 
its barret became approximately 10 m .To sea! the prefilled syringe, one of the rubber closures was fitted on its Luer 
nozzle. 

2) Testing method 

10 

[0066] Each syringe which had been prepared as a test sample in the above was immersed in a large beaker of 500 
ml capacity filled with a 0.1 wt.% aqueous solution of methylene blue, with its Luer nozzle side directed downward. 
The beaker was placed in an autoclave and heated at 121**C for 30 minutes. After the autoclave was alfowed to cool 
down, the syringe was taken out of the beaker. A sealing portion of the rubber closure was observed to determine 
15 whether or not it was contaminated with the blue color of methylene blue, whereby the existence or non-existence of 
leakage of the filled liquid was detennined. The results are presented in Table 3. 

(2) Gas sealing performance test 
20 1 ) Preparation of test samples 

[0067] Same as the preparation of test samples described above under (1 )-1 ). 
2) Evaluation test 

25 

[0068] Each syringe was immersed in a beaker filled with a 5 wt.% aqueous solution of glycerin, with its Luer nozzle 
size directed downward. The beaker with the syringe immersed therein was placed in a large vacuum desiccator. The 
desiccator was maintained at 20 torr (20 mmHg) for 30 minutes, during which the existence or non-existence of air 
leakage along the rubber closure was observed to evaluate its gas sealing perfomriance. The results are presented in 
30 Table 4. 

(3) Eluting substance test 

[0069] The "testing method for plastic-made medicament containers" specified in Japanese Pharmacopoeia (JP XIII) 
35 was followed. 

1 ) Preparation of test solution 

[0070] For the rubber closures obtained in each of the Examples and Comparative Examples, twenty (20) clean 
40 syringes of the general purpose type, said syringes having 1 0 m capacity, were provided. After each syringe was fitted 
with a rubber-made plunger of the same type as that descried above, 10 m of commercial water for injections were 
injected and filled into the syringe through its Luer nozzle portion by using a commercial silicone-free disposable syringe. 
With the Luer nozzle side held up, the plunger was gently pushed to drive out air which remained in an end portion of 
the barrel. One of the rubber closures was fitted on the Luer nozzle to seal the syringe. With the Luer nozzle side held 
45 down, the syringe was maintained at 12^0 for 1 hour in an autoclave to conduct elution. 

2) Evaluation test 

[0071] Each test solution (200 m ), which had been prepared in accordance with the above-described procedures, 
50 was collected in a clean conical beaker. Following the testing method for plastic-made medicament containers and the 
testing method for other aqueous injection containers set out in the Japanese Pharmacopoeia, the test solution was 
evaluated for changes in chemical properties. The results are presented in Table 5. 
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[0072] From the results presented in Table 5, the sealing rubber closures of the present invention laminated on the 
entire inner walls of the receiving parts thereof (Examples 1 and 2) are. different from the corresponding non-laminated 
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rubber closures (Comparative Examples 1 and 2), not observed to have substantially affected the liquid medicine (the 
commercial water for injections was used as the liquid medicine) by their chemical components. It is therefore evident 
that the sealing rubber closures according to the present Invention make it possible to minimize chemical influence 
which may be given to a medicament during a stability maintenance period (until a deadline for use). In this respect, 
the sealing rubber closures according to the present invention are the same as the conventional rubber closures having 
laminated films. 

[0073] Concerning sealing perfomnance which is an important functional requirement as containers for injectable 
preparations, it is also clear that the rubber closures according to the present Invention are, owing to their shapes, 
superior in both the liquid leakproofness in Table 3 and the gas sealing performance in Table 4 to the rubber closures 
of the Comparative Examples. 


Claims 

1 . A sealing rubber closure (9) 

for use with a syringe/container (1) 

(a) specified by ISO (the International Organization of Standardization) and 

(b) having a Luer nozzle (2) and 

(c) optionally a Luer lock (3). 

said sealing rubber closure having a Luer-nozzle-receiving part (11) for receiving said Luer nozzle (2). wherein 
a plastic film (10) is laminated on said sealing rubber closure (9) at least in an area of said Luer-nozzle-receiving 
part (11), where a free end of said Luer nozzle (2) is to be maintained in contact with said sealing rubber closure (9); 
characterized in that said Luer-nozzle-receiving part (11) is configured, 

(11.1) on a side of an inner end portion thereof, in an untapered cylindrical fomi to assure tight-fitted insertion 
of a free end portion of said Luer nozzle (2); and 

(11.2) on a side of a Luer-nozzle-receiving opening (13) thereof, in a tapered, substantially cylindrical form to 
assure tight-fitted insertion of a basal end portion of said Luer nozzle or said Luer lock. 

2. The sealing rubber closure according to claim 1 , wherein said inner end portion of said Luer-nozzle-receiving part 
(11) of saki sealing rubber closure (9) has dimensions sufficient to receive at least one third of a length of said 
Luer nozzle (2), and said Luer-nozzle-receiving part (11) is configured, on the side of said inner end portion thereof, 
in said untapered cylindrical form and the remaining part of said Luer-nozzle-receiving part (11) is configured in 
said tapered, substantially cylindrical fomn. 

3. The sealing rubber closure according to claim 1 or 2, wherein in an area surrounding said Luer-nozzle-receiving 
opening (13), said rubber closure is configured at a surface thereof so that said rubber closure is to be maintained 
at said surface thereof in close contact with a basal portion of said Luer nozzle (2) or with a surface of said syringe/ 
container (1), the latter surface surrounding said Luer nozzle (2). 

4. The seating rubber closure according to claim 3, wherein said Luer nozzle-receiving opening (13) takes the fonm 
of a frustum of a right circular cone. 

5. The sealing rubber closure according to claim 1 , wherein said syringe/container further includes ^ 

(c) said Luer lock (3) and 
wherein said sealing rubber closure (9) has 

(iii) a Luer-lock-receiving part (14) in which said Luer lock (3) is to be inserted, 

(iv) wherein an inner end portion of said Luer-lock-receiving part (14) 

(ivi) has dimensions sufficient to receive at least one third of a length of said Luer lock (3) and 
(iv2) is configured in an untapered cylindrical form, and 

(v) the remaining part of said Luer-lock-receiving part (14) is configured on a side of a Luer nozzle-receiving 


15 


EP0 974 372 B1 


opening (13) thereof, in a tapered, substantially cylindrical form to assure tight-fitted insertion of a basal end 
portion of said Luer lock. 

6. The sealing rubber closure according to claim 5, wherein said Luer-lock-receiving part (14) is provided on a side 
of said inner end portion thereof with a ridge (15) which is to be inserted tightly in a space between said Luer lock 
(3) and said Luer nozzle (2). 

7. The sealing rubber closure according to claim 5 or 6, wherein in an area surrounding said Luer-nozzle-receiving 
opening (13), said rubber closure is configured at a surface thereof so that said rubber closure is to be maintained 
at said surface thereof in close contact with a basal portion of said Luer nozzle (2) or with a surface of said syringe/ 
container (1). the latter surface surrounding said Luer nozzle (2). 

8. The sealing rubber closure according to any one of claims 5 to 7, wherein in an area surrounding said Luer-nozzle- 
receiving opening (1 3) of a Luer-lock-receiving part (1 4) of said rubber closure (9), said rubber closure is configured 
at a surface thereof so that said rubber closure is to be maintained at said surface thereof in close contact with a 
basal portion of said Luer lock (3) or with a surface (5) of said syringe/container (1 ), the latter surface (5) surrounding 
said Luer lock (3). 

9. The sealing rubber closure according to claim 8, wherein said Luer-nozzle-receiving opening (13) of a Luer-lock- 
receiving part (14) takes the form of a frustum of a right circular cone 

10. The sealing rubber closure according to any one of claims 1-9, wherein to at least one fourth of a length of said 
sealing rubber closure (9) as viewed in a direction upward from a lower end (13) toward an upper end of said 
sealing rubber closure (9). said sealing rubber ctosure (9) is fornied more resistant to deformation than the remain- 
ing portion thereof. 

11. Use of a sealing rubber closure as defined by any one of the preceding claims for sealing a syringe/container (1) 
specified by ISO (the International Organizatbn of Standardization) containing a medicament and having a Luer 
nozzle (2) and optionally a Luer lock (3). 


Patentanspruche 

1 . Abdichtender GummiverschluB (9) zur Venvendung mit einer/einem Spritze/Behalter (1 ), 

(a) spezifiziert nach ISO (International Organization of Standardization) und 

(b) mit einer Luer-Duse (2) und 

(c) wahlweise einer Luer-Arretierung (3), 

wobei der abdichtende GummiverschluB einen eine Luer-Duse aufnehmenden Teil (11) zum Aufnehmen der 
Luer-Duse (2) aufweist, worin ein Kunststofffilm (10) auf dem abdichtenden GummiverschluB (9) zumindest in 
einem Bereich des die Luer-Duse aufnehmenden Teils (11) laminiert ist, wo ein freies Ende der Luer-Duse (2) mit 
dem abdichtenden GummiverschluB (9) in Kontakt gehalten werden soil; 

dadurch gekennzeichnet, daB der die Luer-DQse aufnehmende Teil (11) 

(iLI) auf einer Seite seines inneren Endabschnitts in einer nicht verjOngten zylindrischen Form konfiguriert ist. 
urn einen festsitzenden Einsatz eines freien Endabschnitts der Luer-Duse (2) sicherzustellen; und 
(ii.2) auf einer Seite seiner die Luer-Duse aufnehmenden Offnung (13) in einer verjOngten, im Wesentlichen 
zylindrischen Form konfiguriert ist, um einen festsitzenden Einsatz eines Basisendabschnitts der Luer-DOse 
Oder der Luer-Arretierung sicherzustellen. 

2. Abdichtender GummiverschluB nach Anspruch 1 , worin der innere Endabschnitt des die Luer-Duse aufnehmenden 
Teils (11) des abdichtenden Gummiverschlusses (9) Abmessungen hat, die ausreichen, um zumindest ein Drittel 
einer Lange der Luer-Duse (2) aufzunehmen, und der die Luer-Duse aufnehmende Teil (11) auf der Seite seines 
inneren Endabschnitts in der nicht verjOngten zylindrischen Form konfiguriert ist und der verbleibende Teil des die 
Luer-DQse aufnehmenden Teils (11) in der verjOngten, im Wesentlichen zylindrischen Form konfiguriert ist. 

3. Abdichtender GummiverschluB nach Anspruch 1 oder 2, worin in einer die die Luer-Duse aufnehmende dffnung 
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(13) umgebenden Fl§che der Gummiverschluf3 an seiner Oberflache so konfiguriert ist, daB der GummiverschluB 
an seiner Oberf ISche in engem Konlakt mit einem Basisabschnitt der Luer-Duse (2) Oder mit einer Oberflache der/ 
des Spritze/Behaiters (1) zu haiten ist, wobei die letztgenannte OberflSche die Luer-Duse (2) umgibt. 

5 4. Abdichtender GummiverschluB nach Anspruch 3. worin die die Luer-Duse aufnehmende Offnung (13) die Form 
eines Kegelstumpfes eines geraden kreisfc^rmigen Kegels hat. 

5. Abdichtender GummiverschluB nach Anspruch 1 , worin die/der Spritze/BehSlter ferner enthait 
10 (c) die Luer-Arretierung (3) und 

worin der abdichtende GummiverschluB (9) aufweist 

(iii) einen eine Luer-Arretierung aufnehmenden Teil (14). in welchem die Luer-Arretierung (3) eingesetzt wer- 
15 den soil, 

(iv) worin ein innerer Endabschnitt des die Luer-Arretierung aufnehmenden Teils (14) 

(iv.1) Abmessungen hat, die ausreichen, um zumlndest ein Drittel einer L§nge der Luer-Arretierung (3) 

aufzunehmen, und 

20 (iv.2) in einer nicht verjungten zylindrischen Form konfiguriert ist, und 

(v) der verbleibende Teil des die Luer-Arretierung aufnehmenden Teils (14) auf einer Seite seiner die Luer- 
Duse aufnehmenden Offnung (1 3) in einer verjungten, im wesentlichen zylindrischen Form konfiguriert ist, um 
einen festsitzenden Einsatz eines Basisendabschnitts der Luer-Arretierung sicherzustellen. 

25 

6. Abdichtender GummiverschluB nach Anspruch 5, worin der die Luer-Arretierung aufnehmende Teil (1 4) auf einer 
Seite seines inneren Endabschnitts mit einem Grat (15) versehen ist, der dicht bzw. fest in einen Raum zwischen 
der Luer-Arretierung (3) und der Luer-Duse (2) eingesetzt werden soil. 

30 7. Abdichtender GummiverschluB nach Anspruch 5 Oder 6, worin in einer die die Luer-Duse aufnehmende Offnung 
(13) umgebenden Flache der GummiverschluB an seiner Oberflache so konfiguriert ist, daB der GummiverschluB 
an seiner Oberflache in engem Kontakt mit einem Basisabschnitt der Luer-Duse (2) Oder mit einer Oberflache der/ 
des Spritze/Behalters (1) zu haiten ist, wobel die letztere Oberflache die Luer-Duse (2) umgibt. 

35 8. Abdichtender GummiverschluB nach einem der Anspruche 5 bis 7, worin in einer Flache, welche die eine Luer- 
Duse aufnehmende Offnung (13) eines eine Luer-Arretierung aufnehmenden Teils (14) des Gummiverschlusses 
(9) umgibt, der GummiverschluB an seiner Oberflache so konfiguriert ist, daB der GummiverschluB an seiner Ober- 
flache in engem Kontakt mit einem Basisabschnitt der Luer-Arretierung (3) Oder mit einer Oberfl§che (5) der/des 
Spritze/Behalters (1) zu haiten ist. wobei die letztgenannte Oberflache (5) die Luer-Arretierung (3) umgibt. 

40 

9. Abdichtender GummiverschluB nach Anspruch 8, worin die die Luer-Duse aufnehmende Offnung (13) eines eine 
Luer-Arretierung aufnehmenden Teils (14) die Form eines Kugelstumpfes eines geraden kreisformigen Kegels hat. 

10. Abdichtender GummiverschluB nach einem der Anspruche 1 - 9, worin mindestens ein Viertel einer Lange des 
45 abdichtenden Gummiverschlusses (9), in einer Richtung aufwarts von einem unteren Ende (13) in Richtung auf 

ein oberes Ende des abdichtenden Gummiverschlusses (9) betrachtet, der abdichtende Gummiverschluli (9) wi- 
derstandsfahiger gegen eine Verfomnung als sein restticher Abschnitt konfiguriert ist. 

1 1 . Verwendung eines abdichtenden Gummiverschlusses nach einem der vorhergehenden Anspruche zum Abdichten 
50 einer/eines Spritze/Behalters (1 ), spezifiziert nach ISO (International Organization of Standardization), die/der ein 

Medikament enthSlt und eine Luer-DDse (2) und wahlweise eine Luer-Arretierung (3) aufweist. 


' Revendications 

55 

1. Fermeture 6tanche en caoutchouc (9) destin^e k etre utilis^e avec une seringue ou un recipient (1) 
(a) conforme aux normes ISO (Organisation Internationale de Normalisation) et 
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(b) comportant un embout Luer (2) et 

(c) facultativement un dispositif de verrouillage Luer (3), 

ladite fermeture 6tanche en caoutchouc comportant une partie r^ceptrice d'embout Luer (11) pour recevoir ledit 
embout Luer (2), un film en matifere plastique (1 0) 6tant appliqu§ en couche sur ladite femneture 6tanche en caout- 
chouc (9), au moins dans une zone de ladite partie r6ceptrice d'embout Luer (11) ou une extr6mit6 libre dudit 
embout Luer (2) doit etre maintenue en contact avec ladite fermeture 6tanche en caoutchouc (9) ; 
caracterisee en ce que ladite partie r^ceptrice d'embout Luer (11) est configur6e pour se presenter : 

(ii.1) du c6t6 de sa portion d'extr§mit6 interne, sous une forme cylindrique non'conique pour permettre une 
insertion §troitement ajust^e d'une portion d'extr6mit6 libre dudit embout Luer (2) ; et 
{ii.2) du cot6 de son ouverture r^ceptrice d'embout Luer (1 3), sous une forme sensiblement cylindrique conlque 
pour permettre une insertion 6troitement ajust^e d'une portion d'extr6mit6 de base dudit embout Luer ou dudit 
dispositif de verrouillage Luer. 

Fermeture 6tanche en caoutchouc selon la revendication 1 , dans laquelle ladite portion d'extr§mit6 interne de 
ladite partie r6ceptrice d'embout Luer (11) de ladite fermeture 6tanche en caoutchouc (9) a des dimensions suffi- 
santes pour recevoir au moins un tiers de la longueur dudit embout Luer (2), et ladite partie rdceptrice d'embout 
Luer (1 1 ) est conf igur6e pour se presenter, du c6t6 de sa portion d'extr6mit§ interne, sous ladite forme cylindrique 
non conique, la partie restante de ladite partie r§ceptrlce d'embout Luer (11) 6tant configur§e pour se presenter 
sous ladite forme sensiblement cylindrique conique. 

Fermeture 6tanche en caoutchouc selon la revendication 1 ou 2. dans laquelle, dans une zone entourant ladite 
ouverture r^ceptrice d'embout Luer (13), ladite fenmeture en caoutchouc est conform6e au niveau de sa surface 
de fagon h etre maintenue, au niveau de celle-ci, en contact §troit avec une portion de base dudit embout Luer 
(2) ou avec une surface de ladite seringue ou dudit recipient (1). cette demi^re surface entourant ledIt embout 
Luer (2). 

Fermeture 6tanche en caoutchouc selon la revendication 3, dans laquelle ladite ouverture r^ceptrice d'embout 
Luer (13) prend la forme d'un c6ne tronqu^ droit de revolution. 

Fermeture 6tanche en caoutchouc selon la revendication 1 , dans laquelle ladite seringue ou ledit recipient com- 
prend en outre : 

(c) ledit dispositif de verrouillage Luer (3), 

ladite fermeture 6tanche en caoutchouc (9) comportant 

(iii) une partie r^ceptrice de dispositif de verrouillage Luer (14) dans laquelle ledit dispositif de verrouillage 
Luer(3) dolt etre ins4r6, 

(iv) une portion d'exlr6mit6 interne de ladite partie r6ceptrice de dispositif de verrouillage (14) 

(iv.1) ayant des dimensions suffisantes pour recevoir au moins un tiers de la longueur dudit dispositif de 
verrouillage Luer (3) et 

(iv.2) 6tant configur^e pour se presenter sous une forme cylindrique non conique, 

(v) la partie restante de ladite partie receptrice de dispositif de verrouillage Luer (14) 6tant configur^e pour se 
presenter, du c6t6 de son ouverture receptrice d'embout Luer (13), sous une forme sensiblement cylindrique 
conique pour permettre une insertion 6troitement ajust6e d'une portion d'extr6mit6 de base dudit dispositif de 
verrouillage Luer. 

Fermeture 6tanche en caoutchouc selon la revendication 5, dans laquelle ladite partie receptrice de dispositif de 
verrouillage Luer (14) est dotee, du c6t6 de sa portion d'extremite interne, d'une nervure (15) qui doit etre ins^ree 
etroitement dans un espace situe entre ledit dispositif de verrouillage Luer (3) et ledit embout Luer (2). 

Fermeture etanche en caoutchouc selon la revendication 5 ou 6, dans laquelle, dans une zone entourant ladite 
ouverture receptrice d'embout Luer (13), ladite fermeture en caoutchouc est configuree au niveau de sa surface 
de fagon h §tre maintenue, au niveau de celle-ci, en contact etroit avec une portion de base dudit embout Luer 
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(2) ou avec une surface de ladite seringue ou dudit recipient (1), cette demidre surface entourant ledit embout 
Luer (2). 

8. Fermeture 6tanche en caoutchouc selon Tune quelconque des revendications 5^7, dans laquelle, dans une zone 
entourant ladite ouverture r^ceptrlce d'embout Luer (13) d'une partie r6ceptrice de dispositif de verrouillage Luer 
(1 4) de ladite fermeture de caoutchouc (9), ladite fermeture de caoutchouc §tant configure au niveau de sa surface 
de fagon k §tre maintenue, au niveau de celle-cl, en contact ^trolt avec une portion de base dudit dispositif de 
verrouillage Luer (3) ou avec une surface (5) de ladite seringue ou dudit r6cipient(1), cette dernl§re surface (5) 
entourant ledit dispositif de verrouillage Luer (3). 

9. Fermeture 6tanche en caoutchouc selon la revendication 8, dans laquelle ladite ouverture r^ceptrice d'embout 
Luer (13) d'une partie r^ceptrice de dispositif de verrouillage Luer (14) prend la forme d'un cone tronqu^ droit de 
revolution. 

10. Fermeture 6tanche en caoutchouc selon I'une quelconque des revendications 1 ^ 9, dans laquelle, au moins k un 
quart de la longueur de ladite fermeture ^tanche en caoutchouc (9), consider^e dans une direction orient^e vers 
le haut, depuis son extr^mit^ inf ^rieure (1 3) vers son extr^mit^ sup^rieure, ladite fermeture ^tanche en caoutchouc 
(9) est form^e de fagon k §tre plus r^sistante k la deformation que dans sa portion restante. 

11. Utilisation d'une fermeture 6tanche en caoutchouc d^finie par I'une quelconque des revendications pr^c^dentes 
pour termer de mani^re etanche une seringue ou un recipient (1) conforme aux normes ISO(Organisation Inter- 
nationale de Normalisation) contenant un medicament et comportant un embout Luer (2) et facultativement un 
dispositif de verrouillage Luer (3). 
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Fig.lA Fig.lB 

(PRIOR ART) (PRIOR ART) 



Fig.2A Fig.2B Fig.2C 

(PRIOR ART) (PRIOR ART) (PRIOR ART) 



20 


EP 0 974 372 B1 


Fig.SA Fig.3B Fig.3C 



Fig.4A Fig-4B 
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Fig.5A Fig.SB 
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Fig-7 „ Fig.8 
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